Extracellular cold active enzymes from psychrotrophs and psychrophiles have higher enzymatic activity at lower temperature than their mesophilic and thermophilic counterparts. A total of twenty soil samples were collected from different sites of Jammu city (India) such as from garden, citrus orchards, guava field, and brinjal field in winter season. These samples were screened for the isolation of psychrotrophic microorganisms at 15°C by serial dilution method. Maximum incidences of psychrotrophic bacteria were found to be present in garden soil samples (33.33%) and bacterial load was 13.5×10
Jammu city have varied climate through out of the year and is located at 32° 432 483 N latitude and 74° 522 123 E longitude. It has an average elevation of 327 m (1,073 ft). Jammu shows a humid subtropical climate with extreme summer highs reaching 46°C (115°F) and temperatures in the winter months occasionally falling below freezing. This state is a region of diverse altitudes, climate and geo-morphological features which have resulted in the formation of different types of soils. The temperature variations lead its climate favorable for diversified growth of micro-flora like bacteria, actinomycetes, fungi, which can also tolerate low temperature and grow well.
The term "psychrotroph" was introduced by Eddy to replace the misnomer psychrophilic 1 . Psychrotrophic bacteria are the cold tolerant microorganisms and also regarded as psychrotolerants that have the ability to grow at low temperatures but have optimal and maximal growth temperatures above 15 and 20°C, respectively 2 . Psychrophiles evolved from the psychrotrophs 3 . Psychrotrophs are more ubiquitous and successful group of bacteria than psychrophiles because of food contamination in cold storage and freezing cabins 4 . Therefore, the present study was investigated upon the isolation and identification of psychrotrophic bacteria for their ability to produce cold active extracellular enzymes and their application at many industries which reveal the bio-prospecting of soil from Jammu city.
MATERIAL AND METHODS

Sample Collection
A total of twenty soil samples were collected from different sites of Jammu city such as from garden (GAS), citrus orchards (COS), guava field (GFS), and brinjal field (BFS) in sterile polythene bags in the month of January. Soil samples were collected from the A-horizon. All these samples were brought to the working place for further study and first soil pH was determined 15 .
Isolation of psychrotrophic Bacteria
One gram of soil samples was weighted and serial dilution was done by taking the diluents. For the isolation of bacteria 0.1 ml was spread on nutrient agar plate with Fluconazole (0.015% w/v). Then the plates were incubated at 15 ±1°C in BOD incubator for 96 hours. The Cfu/gm of each soil samples was calculated. The strains were maintained on nutrient agar slants at 4°C and were revived in interval of 2-3 weeks. For the identification of strain of interest cultural characteristics, morphological characteristics, and biochemical tests 16 were conducted and identified on the basis of characters as given in Bergey's Manual of Systematic Bacteriology 17 and PIBWIN Software.
Screening for extracellular enzymes
The production of cold active extracellular enzymes was determined by inoculating isolated psychrotrophic bacteria in respective solid media with specific substrates. Each isolate was incubated at various temperatures of 4°C, 15°C and 30°C in triplicates. Zones of clearing around the colonies were measured in mm as the difference between the diameter of the halo and the colony. For the lipolytic activity the isolated bacteria were spot inoculated on tributyrin agar with tributyrin and zone of clearing was measured. But in the case of tween20, CaCl 2 was added and the formation of precipitate around the colony was regarded as positive for lipase. The production of extracellular protease was determined using two culture media one with 1% casein and other with 1% gelatin. Amylase test was done by using nutrient agar with 1% starch. Cellulase test was done by using nutrient agar with 1% carboxymethyl cellulose with Congo red. The ability of the bacteria to hydrolyze pectin into pectic acid was assayed by taking nutrient agar with 1% pectin. For lecithinase test nutrient agar with 1% NaCl and 10% of egg yolk saline (1:1) was added and poured to plates. The isolates were spot inoculated and incubated. After incubation, the plates were kept in fridge for 30 min. for easy and clear visible of halo zones. For each test pure and young cultures were taken and incubated at different temperatures in BOD incubator for 120hrs.
RESULTS
Incidences of psychrotrophic bacteria were detected from all the places except five areas of sampling (Table1). The pH values of sampling sites ranged from 6.88 -7.72 (Table2). However, differences in pH values of the different sampling locations were not observed to be statistically significant. Maximum incidences of psychrotrophic bacteria were found to be present in garden soil where as minimum was in guava field soil (Table 2) . Forty strains were characterized by cultural, morphological, and biochemical tests 16 . Many of the strains were gram positive rods (60%) and there were no gram negative cocci (Table 3) . Biochemical tests like MR-VP, citrate utilization, indole production, esculin test, H 2 S production, catalase, oxidase test, TSI were done (Table 4) . Other characteristics like growth at different temperature, anaerobic condition, different pH, and NaCl tolerance were also checked for all 40 isolates. Eleven isolates were grown at 4°C. Growth at 50°C All the isolates were checked for production of extracellular enzymes by incubating in respective agar plates at different temperature (Table 5, 6 ). Among the isolated psychrotrophs, maximum percentage of bacteria (85%) were detected for lipolytic activity than other activity and also at 4°C lipolytic activity was shown to be more as compared to other enzymatic test at that temperature. There were significant differences among the isolates producing different enzymes and different incubation temperatures at 5% probability level. The isolate Co6d showed maximum protease activity (18 ± 1 mm diameter) at 15°C and lecithinase (15 ± 1 mm diameter) activity in 96 hours. It was identified as Bacillus megaterium. The isolate Gf11c (Bacillus cereus subsp. mycoides) showed maximum amylase activity (20 ± 1 mm diameter) at 15°C. Bf19c showed maximum lipase (22 ± 1 mm diameter) at 15°C in 72hrs of incubation. Maximum cellulase activity (20 ± 1 mm diameter) at 15°C was detected by Bf20c which was identified as Paenibacillus alvei. 
DISCUSSION
Maximum incidences of psychrotrophic bacteria were found to be present in GAS soil having bacterial load 13.5×10 5 Cfu/gm which was very less in comparison to the results of Druce and Thomas 18 which was 10 7 Cfu/gm psychrotrophic bacteria in soil. This may be due to wide variation in temperature (2-40ºC) throughout the year in that locality. Differences in pH values and bacterial count of the different sampling locations were not observed to be statistically significant. As all the soil pH was near to the neutral, there was obvious of occurrence of wide range of bacteria. Viable cell count in soil samples was done by plate count method which was fast and inexpensive 19 . Incidence of psychrotrophic bacteria from different sources were insignificant at P<0.001. The numbers and kinds of micro-organisms present in soil depend on many environmental factors: amount and type of nutrients available, available moisture, degree of aeration, pH, temperature etc. Occurrences of psychrotrophic species from one sample to another varied significantly. This was may be due to season of collection and varied composition of sampling sites. Most of the psychrotrophic bacteria were found in garden soil than the other field soil. It was because of low disturbances of garden soil as compared to other field soil where soil was being treated by farmers time to time and species variation was due to use of bio-fertilizers and chemical fertilizers to soil. So that bacteria were distributed according to their tolerance and inactivation at different temperature variations with soil characteristics.
Among 40 isolates 80% of isolates were gram positive which is a common phenomenon found in soil. Many of them were found to be nonspore forming rods, which constituted a relatively high proportion of the psychrotrophic microorganisms of Jammu city soil and gram negative rods only forming about 1/5 of the isolates. Similar psychrotrophic bacteria were isolated by many workers 20, 21 which were belong to the genera of Bacillus, Micrococcus, Arthrobacter, Staphylococcus etc. In contrast, Pseudomonas and Acinetobacter spp. and yellow or orange pigmented Gram negative rods were the predominant psychrotrophs found in soil 18 . Maximum enzymatic activity was found at 30°C by most isolates than 4°C. It was indicated that isolates were belonged to psychrotrophic family not to obligate Psychrophiles 21 . Cellulase producing psychrotrophic bacteria by the genera of Paenibacillus and Pseudomonas from the cold environments in western Himalaya were also reported 22 . Many of the isolates showed good lipase, cellulase and protease activity at 4°C. It means these isolates can be used for the production of cold active enzymes which can be used for making detergents for cold washing and numerous potential applications in biotechnology processes 23 . Psychrotrophs are preferred for enzyme production than psychrophiles and mesophiles because industrial fermentation proceeds at ambient temperature. 
